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(54) Title: SUBSTTTUTCD TETOACYCUC AZEPINE DERIVATIVES WHICH HAVE AFFBOTY FOR 5-HT2 RECEPTORS 
(57) Abstract 

This invention concerns the compounds of fonnula (I), the phanna* 
ceuticaOy acceptable salts and stereolsomeric fonns thereof, and also the 
A^-oxide fonns diereof. In fonnula (i) Ri and R^ each independently are 
hydrogen; Ci.6aUcyl; Ci^ealkylcaibonyl; trihalomethylcaibonyl; C|.«alkyl 
substituted with hydroxy. Ci.6alkyloxy, caiboxyl, Ci.6aUcylcaibonybxy, 
C|.«alkyloxycaibonyl or aiyU ot R< and R^ taken together with the ni- 
trogen atom to whidi tfiey are attached may form a m<xpbdinyl ring 
or an optionally substinicd hctcrocyclc; R'. R*, R^ R^ R^ R'^ Rii 
or R>2 each independently are hydix)gen, halo, cyano, hydroxy, ttiflu- 
oromethyl. trifluoromethoxy, caiboxyl, nitro, amino, mono- or di(Ci. 
6alkyl)-amino, Ci.6aIkylcaib(mylamino, aminosulfonyl, mono- or di(Ci. 
$aIkyl)-aminosulfonyl, C|.6alkyl. Ci.«alkyloxy. Ci.6S^ylcaibonyl, C|. 
6a]l^loxy-caibonyl; R^ and R* are each tndepenc^tly hydrogen, hydroxy. 
Ci.6alkyl. Ci.6alkyloxy or R^ and R* taken together may fonn mono- or 
di(cyano)methylene. or togetfier widi die carbon atom to which they are 

attached fonn a caibonyl or a spiio substinient; or R^ and R^ taken toged)er may fonn mediylene; R^^ Is hydrogen, Ci-ealkyl, or triflu- 
OTomethyl; R^^ is hydrogen, Ci.6allcyl. cyano, or tiifluorometfayl; n is zero to 6. These compounds were tested as mCPP-antagonists in 
rats. The compounds of fonnula 0) nuiy be used as dierBpattic agents in the treatment or die prevention of CNS disorders, cardiovascular 
disonJen or gastromtestinal disorders. 
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SUBSTITUTED TETRACYCLIC AZEPINE DERIVATIVES WHICH HAVE AFFINITY FOR 
5-HT2 RECEPTORS 

5 

This inventim ooncenis substituted tetracyclic azq>ine derivatives having andpsychotic, 
cardiovascular and gastroldnedc activity and their preparadons; it further relates to 
compodtions comprising them, as wdl as their use as a medicine. 

10 Compounds of similar structure are described in US 4,039^58 which discloses 

pynolidinodibenzo-azepine, -oxazepine» -thiazepine and -diazepine derivatives, having 
andhistamine, sedative and antidepressant properties. EP-A-0,42 1,823 describes similar 
dibenzcpynudno- or benzo-pyrido-pyrazino-azqpine derivatives having anti-allergic and 
anti-asdunatic activities* The present compounds differ therefrom by the presence of an 

IS isoxazolidine ring» and by their pharmacological properties. 

This invention concerns compounds of fonnula (I) 



the pharmaceutically acceptable add or base addition salts and die stereochemically 
isomeric forms diereof, and also die iV-oxide forms diereof , wherein : 

and r2 each independentiy are hydrogoi; Ci-ealkyl; Ci-^alkylcarbonyl; trihalomediyl- 
carbonyl; Ci-6alkyl substituted widi hydroxy, Gi-6alkyloxy, carboxyl, Ci-6alkyl- 
25 carbonyloxy, Ci-galkyloxycarbonyl ot aryl; or and taken togedier widi the 
nitrogen atom to which diey are attached may fonn a mocpholinyl ring or a radical of 
formula: 




R^ ^6 



20 
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N— 



O 



(c) 



10 



5 



whdcin: 

Rl^ Rlfi. Rl7 and Rl8 each indq)endently are hydrogen, halo, trifluoioinediyl, or 

Ci.6alkyl; 

m is 1, 2, or 3; 

R^9, R20, r21 and R^ each independently are hydrogen, or C].6^k or 
R2^ and R^ taken togetho- may fonn a bivalent radical C4.5alkanediyl; 
R23 is hydrogen; Ci-^alkyl; Ci-^alkylcarbonyl; trihalomethylcarbonyl; 



Ci-galkyloxycarbcMiyl; aryl; di(aiyl)methyl; Ci-galkyl substituted with hydroxy, 
Ci-eallgrloxy, carboxyl, Ci-galkylcarbonyloxy, Ci-caU^lo^ycarbonyl or aryl; 

K\ K\ R5, r6 r9 RlO, Rll and Rl2 each independently arc hydrogen, halo, cyano, 

hydroxy, trifluoromediyl, trifluoromethoxy, carboxyl, nitro, amino, mono- or 
15 di(Ci-calkyl)aniino, Ci-galkylcaibonylamino, aminosulfonyl, mono- or di(Ci.6allcyl)- 

aminosulfonyl, Ci-^alkyl, Ci.6alkytoxy, Ci-^aU^lcarbonyl, Ci-ealkyloxycarbonyl; 

r7 and R* each independently are hydrogen, hydroxy, Ci-galkyl, Ci-galkylcxy or R^ 

and R8 taken together may form mono- or di(cyano)methylene; a bivalent radical of 

formuta -(CH2)2% -((212)3-, -(012)4-. -(012)5-, -a(ai2)2-0-..a(0i2)3-0-; or, 
20 together with the carbon atom to which diey axe attached, a carbonyi; or 

R"^ and R^ taken together may form methylene; 

R^3 is hydrogen, Ci.6^1kyl or trifluoromethyl; 

R^"^ is hydrogen, Ci-ealkyU cyano or trifluoromediyl; 

n is zcro.l, 2, 3, 4, 5, or 6; 
25 aryl is phenyl; or phenyl substituted widi 1, 2 or 3 substituents selected from halo, 

hydroxy, Ci-^alkyl and trifluoromethyl. 

In the foregoing definitions C|^alkyl defines straight and branch chained saturated 
hydrocarbon radicals having from 1 to 6 carbon atoms such as, for example, methyl, 
30 ethyl, propyl, butyl, 1-methylpropyl, 1,1-dimcthylcthyl, pcntyl, hcxyl; 

C4.salkanediyl defines bivalent straight and branch chained saturated hydrocarbon 
radicals having from 4 to 5 carbon atoms such as, for example, 1,4-butanediyl, 
1,5-penianediyI; halo is generic to fluoro, chloro, bromo and iodo. The term 
monocyanomethylene stands for a radical of formula =OiCN, and dicyanomethylene for 
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a radical (tf formula s=C(CN)2* In case R*^ and Retaken together fonn a bivalent radical 
as defined above, the compounds of fonnula (I) are spiro compounds. 

The phannaceutically acceptable add addition salts as mentioned hexidnabove aie meant 
5 to comprise the dierapeutically active non-toxic acid addition salt forms which the 
compounds of fonnula (I) are able to form. Said salts can be obtained by treating the 
base form of the compounds of formula (I) with a|q)ropriate adds such as inorganic 
adds, fw example, bydrohalic acid. e.g. hydxochloric or hydrobro m ic, sulfuric, mtric, 
phosphoric and die like adds; or organic adds, such as, for example, acetic, 
10 hydroxyacetic, propancnc, lactic, pyruvic, oxalic, malonic, succinic, maleic, fumaxic, 
nudic, tartaric, dtric, methanesulfonic, eduuiesulfonic, benzenesulfonic, 
p-tohienesulfonic, cydamic, salicylic, p-aminosalicylic, pamok and the like acids. 

Suitable adds are oxalic add, in particular (R)* or (S)-malic acid and fumaric acid; 
IS especially (S>malic add. 

The compounds of formula (I) containing addic protons may also be converted into their 
therapeutically acdve non-toxic metal or amine addition salt forms by treatment widi 
appropriate organic and inorganic bases. Appropriate base salt forms comprise, for 
20 example, the ammonium salts, the alkali aid earth alkaline metal salts, e.g. the lithium, 
sodium, potassium, magnesium, caldum salts and the like, salts with organic bases, e.g. 
the benzathine, A/'-methyl-D-glucamine, hydrabamine salts, and salts with amino adds 
such as, for example, arginine, lysine and the like. 

25 Conversely said salt forms can be converted into the free forms by treaunent with an 
appropriate base or add 

The tenn addition salt as used hereinabove also comprises the solvates which the 
compounds of formula (I) as well as the salts thereof, arp able to form. Such solvates 
30 are for example hydrates, akoholates and the like. 

The A/-oxidc forms of the compounds of formula (I) arc meant to comprise those 
compounds of formula (I) wherein one or several nitrogen atoms are oxidized to the 
so-called N*oxide, particularly those ^-oxides wherein the niQX)gen bearing the R^ and 
35 R2 substituents is ^-oxidized. 

The term "stereochemically isomeric forms" as used hereinbefore and hereinafter defines 
all the possible isomeric forms in which the compounds of formula (I) may occur. 
Unless otherwise mentioned or indicated, the chemical designation of compounds 
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denotes the mixture, and in particular the racemic mixture, of all possible 
stereochemically iscnneric fnms, said mixtures containing all diastereomers and 
enandomen of the basic molecular structure. Stereodiemically isomeric forms of the 
compounds of formula (I) and mixtures of such forms are obviously intended to be 
5 encompassed by formula (I). 

The numbering of the tetracyclic ring-system present in the compounds of formula (I), as 
defined by Qiemical Abstracts nomenclature is shown in fcvmula (T)* 




Tlie compounds of formula (I) occur as **cis'* arxl '^trarts" isomers. Said terms refer to 
die position of the substituents on the isoxazolidine ring and are in accordance with 
Chemical Abstracts nomendature. The nomenclature is unusual in that carbon atom 3b, 

1 5 being part of a cyclic system, is not considered as a relevant subsdtuent of carbon atom 
3a. When establishing the configuradon, the substitiient on carbon atcxn 3a (i.e. '"Z*") 
and the subsdtuent with the highest pricmty on carbon atom 2 (Le. either 'X' or ''V*) are 
considered When and the subsdnient with the highest priority on carbon atom 2 are 
on the same side of the mean plane determined by the isoxazolidine ring then the 

20 configuration is designated ^cif\ if not, the configuradon is designated **tranf\ 

The compounds of formula (I) have at least two asynmietric centers, namely carbon atom 
3a bearing the subsdtuent Rl3 and carbon atom 2 bearing the subsdnient R^^. Said 
asymmetric centers and any odier asymmetric center which may be present, are indicated 
25 by the descriptors R and S. When a monocyanomediylene moie^ is present in the 
compounds of formula (I), said moiety may have die E- or 2^configurarion. 

Of some compounds of formula (I) the absolute stereochemical configuration was not 
experimentally determined In those cases the stereochemically isomeric fonn which was 
30 first isolated is designated as "'A*' and die second as '*B", widiout further reference to the 
actual stmochemical configuration. 
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Whenever used hereinafter, the term co^ 

the pharmaceuti^y acceptable add addidon salts, base addidcm salts and all 
steredsomeric forms, and also the A^*oxide forms. 

5 Pardcular gxoaps of craipounds of formula (I) are those wherein one or more of the 
fdlowing restiicdons apply : 

a) and R2 each independently are hydrogen, Ci.galkyl, tzihalomediylcaibonyl, 
Ci^dBdkyi substituted with hydroxy, carboxyl, Ci.£alkylcarbonyloxy; or and R^ 
taken togedier with the nitrogen atom to which diey are attached form a radical of 

10 formula (a) in which R^^ and R*^ are both hydrogen, a radical of frnnula (b) in 

which R^7 and R^* arc both hydrogen, a radical of formula (c) in which R^^ and r20 
are both hydrogen, a radical of fomula (d) in which R^i and R^ taken together form 
a Q-salkanediyl radical, or a radical of formula (e) in which R23 is hydrogen, 
Ci.6alkyl,trihalomethylcaibonyloraryl; 

b) R3, R\ r5 and R^ each independently are hydrogen, halo, C]..5alkyl, or 
tiiflttoromethyl; 

c) R'.R^O.R" and Rl2 each independendy arc hydrogen, halo, Ci.6alkyl, or 
20 tzifluoromethyl; 

d) R'^ and R^ both arc mediyl, or in pardctilar hydrogen; 

e) Rl^ is methyl, or in particular hydrogen; 

0 R^^ is methyl or cyano, or in particular is hydxog^; 

g) nis 1, 2, 3 or 4; and particularly is 1; 

30 h) R^R^R^ and R6 each independently arc Ci.e^l<>^OTin<'no- or di(Ci.^^ 
amino; 

i) R',R^0.R>^andRl2eachindependendyarcCi.6alkyloxyormono-or 
di(Ci.6aIkyl)amino; 

35 

j) R7 is methyl and R^ is hydrogen; or R'' and R* taken together form methylene or 
cyanometfiylene; 

k) Rl and R2 taken together with the nitrogen atom to which they arc attached form a 
40 radical offorrau]a(e) in which R23 is di(aryl)mediyL 
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Of special interest are those compounds of fonnula (I) or subgroups as defined above, 
wherein one of the aromatic substituents R^, r5, r6^ r9 rIO^ r1 r12 is selected 
from hydrogen, halo, Ci-c^dkyl, or trifluoromethyl; the remaining aromatic substituents 
being hydrogen. 

5 

Also of special interest are those compounds of formula (I) or subgroups as defined 
above, wherein two or more of the aromatic substituents R^ R^, R^ R^, R', R^^, R^^ 
R}^ are selected fiom fhioro, chkno or bromo; the remaining aromatic substituents being 
hydrogen. 

10 

More interesting are those compounds of special interest whereui the aromadc 
substituents R^, R^ and R^^ each independcndy are selected from hydrogen, fluoro, 
chloro, bromo, mediyi or tiifluoromethyl; the remaining aromatic substituents being 
hydrogen. 

I4S 

Prefeired compounds are those compounds of fonnula (I) or subgroups of compounds 
of fonnula (I) as defined above, wherein Rl and R^ are both methyl and n is 1 or 2. 

Also preferred are those compounds of fonnula (I) or subgroups of compounds of 
20 fonnula (I) as defined above, wherein R^ is hydrogen, R^ is methyl and n is 1 or 2. 

The most prefezred compounds are : 

CM-2,33a,8-tctrahydro-W,A^-dimethyldibenz[c,f]isoxazoloI2,3-a]azc^^^ 
methanamine, die sterBOchemically isomeric fonns and phaimaceutically acceptable add 
25 addition salts thereof, and also the //-oxide forms thereof. 

Further most preferred are the ccKnpounds : 

ci>2,3,3a,8-tetrahydro-A^-methyldiben2[c,f]isoxa2olo[2,3-a]azcpine-2-methanamine 
stereochemically isomeric forms and pharmaceutically accqitable acid addition salts 
30 thereof, and also the Moxide forms thereof. 

Among the most preferred compounds mentioned hereinabove, (+HA-c£r)-2,33a,8- 
tetnihydnhN,iV-dimethyldibcnz[c,f]isoxa2olo[2,3-a]a2epinemethanamine 
(S)-hydn)xybutanedioate(l:l) is specifically prefened. 

35 

Interestingly, the compounds of fonnula (I) are fairly simple to synthesise. In general, 
tiiey may be prepared by a 13-dipolar cydoaddition of a dienophile of fonnula (ID) and 
an intermediate of fonnula (II). In the intennediates (II) and (III) and in any otiier 
intermediate mentioned hereinunder, R^ to Rl^ and n are as defined hereinabove, unless 
40 othenvise indicated. Said 1 ,3-dipolar cydoaddition may con venientiy be carried out by 
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mixing the reactants, optionally in a itaction-inert solvent such as, for example, an 
aromatic solvent, e.g. toluene; a ketone, e,g, 4-methyl-2-pentanone; or a mixture of such 
solvents. Stirring and elevated temperatures, or increased pressure may enhance the rate 
of the reaction. The reaction of intennediate (II) with intennediate(ni) in practice 
S regioselecdve yielding to cmipounds of formula (I). 




00 



In this and the following preparations, the reaction products may be isolated firom the 
10 reaction medium and, if necessary, further purified according to methodologies generally 
known in the art such as, for example, exuacdon, crystallizadon, trituradon and 
chromatogr^hy. 

The compounds of formula (I) may also be converted into each odier following an- 
15 known transformations. For example, 

a) a compound of formula (I), wherein Rl and R2 taken logedierwiUi the nitr^ 

to which they are attached form a radical of formula (b), may be converted into die 
corresponding primary amine by treatment with hydrazine or aqueous alkali; 

b) a compound of formula (1), wherein Rl or R2 is trifluoromediylcarbonyl. may be 
20 converted into the corresponding primary or secondary amine by hydrolysis wiUi 

aqueous alkali; 

c) a compound of fonnula (1), wherein R^ ot R2 is Ci-salkyl substituted with Ci-6alkyl- 
carbony loxy may be hydrolyzed into a compound of fonnula (I) wherein R 1 or R2 is 
Ci^alkyl substituted widi hydroxy; 

25 d) a compound of fonnula (I), wherein R^ and R2 are both hydrogen may be mono- or 
di-iV-allgrlated to die corresponding amine fwm; 

e) a compound of fonnula (I), wherein Rl and R2 are bodi hydrogen may be A^-acylated 
to the corresponding amid^ 

f) a compound of formula (I), containing a Ci-fiall^loxycarbonyl group may be 
30 hydrolyzed to die corresponding carboxylic acid. 

The compounds of formula (I) may also be convened to the corresponding ^V-oxide 
forms following art-known procedures for converting a trivalent nitrogen into its 
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^-oxide fonn. Said ^oxidation zeacdon may generally be carried out by leacdng die 
starting material of formula (I) with 3-phenyl-2-(phenylsulfonyl)oxazmdine or with an 
appropriate organic or inorganic peroxide. Appropriate inorganic peroxides comprise, 
for example, hydrogen peroxide, alkali metal or earth alkaline metal peroxides, e.g. 
S sodium peroxide, potassium peroxide; appropriate organic peroxides may comprise 
peroxy acids such as, for example, benzenecarboperoxoic acid or halo substituted 
benzenecarbpperoxoic add, e.g. S-cMorobenzienecarboperoxoic acid, peroxoalkanoic 
acids, e.g. peroxoacetic acid, alkylhydroperoxides, e.g. t*butyl hydroperoxide. Suitable 
solvents are, for example, water, lower alkanols, e*g. edianol and the like, 
10 hydrocarbons, e.g. toluene, ketones, e.g. 2-butanone, halogenated hydrocarbons, e.g. 
dichlofomethane, and mixtures of such solvents. 

Hie intermediates of formula QS) may be prepared by the oxidation of an intermediate of 
formula (IV) with a suitable oxidizing agent such as, for example, 2*ben2enesulfonyl-3- 
15 phenyl-oxaziridine, hydrogen peroxide, r-butylhydroxyperoxide, or 
mctachlofopei benzoic add 



R^^ H 




OV) 

20 Said oxidation is performed in a reaction-inert solvent at temperatures ranging between 
-20^C and SO^C, preferably between O^C and room temperature. Suitable solvents are, 
for example, water; chlorinated hydrocarbons, e.g. dichloromethane or chloroform; 
aromatic hydrocarbons, e.g. toluene; alcohols such as methanol; ketones, e.g. 4-methyl- 
2-pentanone; or a mixture of such solvents. When using peroxide oxidants, the reaction 

25 rate may be enhanced by using metallic catalysts such as, for example, Na2W04, 

VC>(acetylacetonate)2, ll(0Bu)4^ or MoC)2(acetylacetonate)2> optionally under a reaction- 
inert atmosphere such as, for example, argon. 

Intermediates of foimula (TV) may be formed by the reduction of an imine of formula (V) 
30 with hydrogen in combination witii a suitable catalyst such as, for example, palladium or 
platinum supported on for instance charcoal; in a reaction-inert solvent such as, for 
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example, tetrahydrofimn, methanol or a mixtmr of siK:h solvents. The formation oi an 
imine of formula (V) is disclosed in J. Oiem. Soc. Perk. I (1976), 1279. 




Ihtemiediates of formula (IV) may also be prepared by an intramolecular cyclizadon of an 
intermediate of formula (VI) by adding a strong acid such as, for example, sulfuric add 
or phosphoric add, q)tionally in a reaction-inert solvent, to an intermediate of formula 
(VI). 




10 (VD 

Pure steieochemically isomeric fonns (tf the compounds of formula (I) may be obtained 
by the application of art-known procedures. Diastcreomers may be separated by physical 
methods such as selective crystallization and chromatographic techniques, e.g. counter- 
15 current distribution, liquid chromatography and the like. 

Hie compounds of formula (I) as prepared in the hereinabove described processes are 
generally raoemic mixtures of enantiomers ^i^ch can be sq)arated fiom one another 
following art*known resolution procedures. The racemic compounds of formula (I) 

20 which are sufiidendy basic or addic may be converted into the corresponding 

diastereomeric salt fonns by reaction with a suitable chiral acid such as, for example, 
di-l,4-toIuoIyl-D-tartaric add, respectively with a suitable chiral base. Said 
diastereomeric salt forms arc subsequendy separated, for example, by selective or 
fractional crystallization and die enantiomers are liberated tiierefrom by alkali or add. An 

25 alternative manner of separating the enantiomeric forms of the COTipounds of formula (I) 
involves liquid chromatography using a chiral stationary phase. Said pure 
stereochemically isomeric fonns may also be derived from the corresponding pure 
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stererahsmicaUy isomeric fonns of the i^ipropriate staning materials, provided that the 
rcactioffi occurs st^neospecifically. P^ferably if a specific stereoisomer is desiied, said 
compound will be synthesized by stensospecific methods of preparation. These methods 
wiU advantageously employ enantiomerically pure starting materials. 

5 

Th& compounds of the psesent invention show affinity for S-HT2 receptors, pardcularly 
for S-Ifr2A and S-HT2C Teceptass (ncnnenclatoie as described by D. Hoyer in 
^^Smttmin (5-HT) in neurologic and psychiatric disoiders** edited by M.D. Ferrari and 
published in 1994 by the Bo^aave Gsmmission of the University of Leiden). 

10 Furthermore, the compounds of the present invention show interesting pharmacological 
activity in the "mCPP Test on Rats" which is described hereinafter and in the "Elevated 
and Illuminated Plus Maze Test" v^ich is described in Drug Dev. Res. 18, 1 19-144 
(1989). Additionally, the present compounds show interesting pharmacological activity 
in the Tail Suspension Test**, the **Combined Apomorphine, Tryptamine, 

IS Norepinephrine (ATbO Test on Rats" which is described in An:h.IntPba^ 
227, 238-253 (1977X and also in the "LSD Drug Discrimination Test" which is 
described in Drug Dev. Res. 18, 1 19-144 (1989). Anodier interesting property of die 
compounds of fonnula (I) is that they suppress amphetamine-induced stereo^cal 
behaviour in rats. 

20 

In view of these pharmacological properties, the compounds of formula (I) are useful as 
therapeutic agents in the treatment or the prevention of central nervous system disorders 
like arudeiy, depression and mild depression, bipolar disorders, sleep- and sexual 
disorders, psychosis, borderline psychosis, schizophrenia, migraine, personality 
25 disorders or obsessive-compulsive disorders, social phobias or panic attacks, orgaiuc 
mental disorders, mental disorders in children, aggression, memory disorders and 
attitude disorders in older people, addiction, obesity, bulimia and sinular disorders. In 
particular, the present compounds may be used as anxiolytics, antidepressants and as 
agents having the potential to overrule the addictive properties of drugs of abuse. 

30 

The compounds of formula (I) may also be used as therapeutic agents in the treatment of 
motoric disorders. It may be advantageous to use the present compounds in combination 
with classical therapeutic agents for such disorders. 

35 Hie compounds of f<Kmula (I) may also serve in the treatment or the prevention of 

damage to the nervous system caused by trauma, stroke, neurodegenerative illnesses and 
the like; cardiovascular disorders like high blood pressure, thrombosis, stroke, and the 
like; and gastrointestinal disorders like dysfunction of the motility of the gastrointestinal 
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system and ihe like. The present compounds may also be useful as anticonvulsive 
agents. 

In view of the above uses of the compounds of formula (I), it follows that the present 
5 invention also provides a method of treating warm-blooded animals suSering from such 
diseases, said method comprising the systemic administradon of a therapeutic amount of 
a compound of fomiula (Ineffective in treating the above described disorders. 

The present invention thus also relates to compounds of formula (!) as defined 
10 hereinabove fc^ use as a medicine, in particular for use as medicine to treat the above 
described disorders. 

Hiose of skill in the treatment of such diseases could detemune the ^ective thers^utic 
daily amount fiom the test results presented hereinafter. An effective tiierapeutic daily 
IS amount would be from about 0.001 mg^ to about 10 mg/kg body weight, more 
preferably from about QMS mg/kg to about 1 mg^g body wd^ 

For ease of administration, the subject ccanpomids may be formulated into various 
pharKnaceutteal forms fc^adniinistrationpmposes. To prepare the pharmaceutical 
20 compositions of this invention, a tiiers^tically effective amount of the particular 
compound, optionaUy in addiidon salt fam, as the active ingredient is combined in 
intimate admixuire widi a pharmaceutically acceptable carrier, which may take a wide 
varies of f onns depending on the form of preparation desired for administration. Hiese 
pharmaceutical compositions are desirably in unitary dosage forai suitable, preferably, 
25 for administration orally, rectally, percutaneously, or by parenteral injection. For 
example, in preparing the compositions in oral dosage form, any of the usual 
pharmaceutical media may be employed, such as, for ejcample, water, glycols, oils, 
alcohols and die like in the case of oral liquid preparations such as suspensions, syrups, 
eli3ars and solutions; or solid carriers such as starches, sugars, kaolin, lubricants, 
30 binders, disintegrating agents and die like in die case of powders, pills, capsules and 
tablets. Because of their ease in adnunistration, tablets and capsules represent the most 
advantageous oral dosage unit form, in which giyg sofjd pharmaceutical omriicn are 
obvtously employed. For parenteral compositions, die carrier will usually comprise 
sterile water, at least in large part, diough odier ingredients, for example, to aid solu- 
35 bility, may be included. Injectable solutions, for example, may be prepared in which die 
carrier comprises saline solution, glucose solution or a mixnire of saline and glucose 
solution. Injectable solutions containing compounds of fonnula (I) may be formulated in 
an oil for prolonged action. Appropriate oils for diis purpose arc, for example, peanut 
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oil sesame oil cottonseed oil com oil, soy bean oil synthetic glycerol esters of long 
chain fatty acids and mixtures of diese and other oils. Injectable suspensions may also be 
prq)aied in which case q>pn>priate liquid earners, suspending agents and the like may be 
employed In the compositions suitable for percutaneous administradon, the carrier 
5 optionally comprises a praetiadra enhandng agent andl/or a suitable wettable agent, 
optionally combined with suitable addidves of any nature in minor propordons, which 
additives do not cause any significant deleterious effects on die skin. Said additives may 
f aci l itate die administration to die skin ancVor may be helpful for preparing the desired 
compositions. These compositions may be admimstercd in various ways, e.g., as a 
10 transdermal patch, as a spot-on or as an ointment Acid a- base addition salts of 

compounds of formula (I) due to their increased water solubility over the corresponding 
base or acid form, are obviously more suitable in the preparation of aqueous 
compositions. 

15 In order to enhance the solubility and/or the stability of die compounds of formula (I) in 
pharmaceutical compositions, it can be advantageous to employ a-, ^ or y-cydo- 
dexoins or their derivatives, in particular hydroxyalkyl substituted cydodextr^ 
2-bydn)xypropyl-P-cyclodextrin. Also co-solvents such as alcohols may improve die 
sdubiliQr and/or the stabili^ of the compounds of f omiula (I) in pharmaceutical 

20 compositions. 

It is especially advantageous to fonnulate the aforementioned pharmaceutical com- 
positions in dosage unit form for ease of administration and uniformity of dosage. 
Dosage unit form as used in the specification and claims herein refers to physically 

25 discrete units suitable as unitary dosages, each unit containing a predetermined quantity 
of active ingredient calculated to produce die desired therapeutic effect, in association 
with the required pharmaceutical carrier. Examples of such dosage unit forms are tablets 
(including scored or coated tablets), capsules, pills, powder packets, wafers, injectable 
solutions or suspensions, teaspocHifuls, tablespoonfuls and die like, and segregated 

30 multiples thereof. 

Hie following examples are intended to illustrate and not to limit die scope of die present 
invention. 

35 Expcrmgntal pan 

Hereinunder, **DIPE" means diisopropyledier, and "EtOAc** means cdiylacetate. 

A. Preparatiftn of the iinCTTCdiatgs 

Example 1 
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Tiifluooacetic acid anhydride ( 12.7 ml) was added dropwisc at (f C to a solution of 
^-niethyI-2-piopen*l-amine (S g) and triediylamii^ (14.7 ml) in diethylether (SO ml) and 
this mixture was stiired at room temperature foe 6 hours, after which the solvent was 
evjqxmued. The residue was dissolved in water, extracted with CH2CI2 and the solvent 
S evaporatedt yielding 9.4 g (75%) of 2^-tiifluoro*^-methyl-A^-2-piopenylacetamide 
(intcrm. 1). 

Analogously, l-Q-prppenyl>4-(trifluoioacetyl)piperazine (intenn. 2) was prepared. 

Esamcl&l 

10 a) Amix&aieof^-methyl-2-propen-l-anune(2.7mlXethyl3-lm>mo-prcq)a^ 

(4.5 ml) and potassium carbonate (5.8 g) in 2-butanone (20 ml) was stiired at 50 for 
4 hours. The mixture was cooled to room temperature, filtered and the filtrate 
evaporated. The residue was dissolved in water, extracted with CH2CI2 and the solvent 
evaporated. The residue was purified by colunm chromatography over silica gel (duent : 

IS CH2a2/CH30H 9.75/D2S). The pure fractions were collected and evaporated, yielding 
3 g (63%) of ethyl iV-methyl-A(-2-piopenyl*p-alanitte (intenn. 3). 
Sindlariy, d» following intennediates werepiepaied : 
ediyl 4-[methyl(2*pi0penyl)amino]butanoate Onienn. 4); 
ethyl 5-[methyl(2-pnqpenyl)amino]pentanoatc (imerm. S); and 

20 2-[methylC2-methyl'-2-pn9)enyl)amino]edianol acetate(ester) (inteim. 81). 

b) A mixture of intermediate 4 (14 g) in a hydrochloric acid solution (35%) (38 ml), 
acetic acid (38 ml) and water (19 ml) was stirred and refluxed for 5 hours. The mixture 
was cooled on an ice bath and NaOH (50%) was idded until die pH was about 6 after 
which the solvent was evaporated. The residue was washed with CH2CI2. The 

25 precipitate was filtered off and the filtrate evaporated The syrup (19.4 g) was washed 
with toluene and the solvent was evaporated. The produa was used without fiiitber 
purification, yielding 15 g (100%) of 4-[methyl(2-piopenyl)amino]butanoic acid 
(interm. 6). 

Analogously, 5-[methyl(2-prppenyl)amino]pentan(Hc add (intenn. 7) was prepared bom 
30 intermediates. 

A mixture of 5-hexen-l-ol (5 g) and 8-a2aspin>[4.51decanc-7,9-dione (14 ml) in 
triethylamine (150 ml) was cooled on an ice bath. Methane-sulfonyl chloride (8.6 g) in 
35 triethylamine (50 ml) was added drqpwise and the mixture was stirred at room 
temperature for 1 tour. The mixture was filtered off and the filtrate evaporated. 
Dichloromethane (7.7 g), potassuxm carbonate (7.6 g) andyV,A^dimethy]formamide 
(100 ml) were added to the residue and the mixture was stirred at 160 overnight The 



wo 96/10320 



-14. 

mknsrewasfOteiedoffaiKiKhefiltmteevap^ The lesidue was purified by short 
open column dmmatography over silica ge! (eluent : CH2O2/CH3OH lOQ/0 to 98/2). 
Hie pure fractions were collected and evaporated, shielding LS g (13%) of 8-(S-hexenyl)- 
8-azaspiro[4 J]decane-7,9-dione (interm. 8). 

5 

a) P2OS (5163 g) was added portionwise to H3PO4 (247.5 ml) and stirred under a N2 
flow at room temperature. Themixtuie was stizxed for 2 hours at 120 ^C, then cooled to 
50 j>-Xylene (1810 ml) was added, and stirring was continued for IS minutes. 

10 POQ3 (833 g) was added, and stirring was continued for 10 minutes. iV-[2-(phenyl- 
methyl)pbenyl]fannamide (prepared as described in Helv. Chim. Acta 47(5) 1 163-72 
(1964)) (37.2 g) was added portionwise. The mi:tture was stined for 30 minutes at 60* 
70 Another portion of iV-[2-(phenylmethyl)phenyl]formamide (74.3 g) was added 
portionwise, and the reaction mixture was stirred overnight at 100 The reaction 

15 mi}cture was cooled and the /^siylene layer was removed. Water (990 ml) was added 
slowly. The mi}(ture was coded widi ice-water. A solution of KOH (1073 g) in water 
(2200 ml) was added over 2 hours. CH2CI2 (SOO ml) was added dropwise and the 
mixture was stirred vigoronsly during 15 minutes. The organic layer was separated. 
The aqueous layer was extracted twice witii CH2C12- The combined organic layers were 

20 dried with MgS04, filtered off and the solvent evaporated. The residue was purified by 
distillation yielding a mixed fraction. The mixed fraction was repurified twice by 
distillation, yielding 1.4 g of 1 lH-dibenz[b,e]azepine (interm. 9). 

b) A mixture of intermediate 9 (1 16 g) in methanol (1000 ml) was hydrogenated with 
palladium m activated caii>on (10%) (17.7 g) as a catalyst After uptake of hydrogen 

25 (1 eq.)p the catalyst was ^tered off and the filtrate evaporated. The residue was stirred 
up in DIPE (80%), the precipitate was filtered off and dried in vacuo at 45 for 24 
hours, yielding 88.1 g (75.7%) of 6,ll-dihydn>-5//-dibenz[b,e]-azepine (interm, 10). 
In a similar way, there were prepared : 
3<hlon>-6,ll-dihydn>-5tf<dibenz[b^]azepine (interm. 11); and 

30 2-chloro-6,ll-dihydro-5//-dibenz[b,e]azepine (interm. 12). 

c) Bromine (1.3 ml) was added dropwise to a mixnire of intermediate 10 (5 g) in acetic 
add (12 ml) and the mixture was stirred at room temperature for 4 hours. The solvent 
was evaporated and the residue was washed with NH4OH (10%) and dissolved in 
CHaQa- The organic layer was dried with Na2S04, filtered off and evaporated. The 

35 residue (8 g) was puriHed by flash chromatography over silica gel (eluent : hexane/ 
EtOAc 9/1). The pure fractions were collected and evaporated, yielding 4 g (56%) of 
2 bromo-6,ll-dihydro-S//-dibenz[b,e]azepine (interm. 13). 
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ERample S 

a) 2-siminD-6-chlon)benzoic scid (25 g) dissolved in Sioedc anhydride (100 ml) was 
stm^at 120 for 2 hoars, lliemiictine was cooled mmt^ 

off. The precipime was washed with water and NaaCOs (10%) and dissolved in 
5 CH2C12- The solution was dried with Na2S04, filtered off and evapcarated. The residue 
was cxystallized twice from benzene, yielding 13 g (46%) of 5-chloro-2-methyl-4^/-3,l- 
beQ2x»cazin-4-one; mp. 148.7T (interm. 14). 

b) Intemediate 14 (20 g) was dissolved to tetrahydsDfum 
cooled on an ice water bath under a N2 atniosphere. IP^ybnagn^ 

10 in tetrahydrofuran (100 nil) was added dropwise and tf^ 

Ihour. The mi;ctuse was quenched with water and HO (2N) and esstrac^ 
QI2Q2- The combined organic layers wex^ dried with N%S04» filtered off and the 
filtrate evaporated. The residue was purified by short open column chromatography over 
silica gel (eluent : 02202)- Tiie pure factions were collected and evaporated, yielding 

15 24.5 g (87%) of iV-(2-benzoyl-3-chlon)phenyl)-acetamide (interm, 15). 

c) Intemiediate 15 (20 g) dissolved in acetic add (700 ml) and hydrochloric 
(175 ml) was stirred and refiuxed for 6 hours. Hie mii^ture was cooled to room 
temperature and the solvent evaporated. Hie residue was partitioned between CH2Q2 
and N%CX>3 10%. The organic layer was dried with Na2S04« filtered off and 

20 evaporased. The residue vmoystallized from DIFE/EtOAc,y^^ 

(2-amino-6H:hlorpphenyl)pheiqflmethanone; mp. 191 J^C (interm. 16). 

d) Intemiediaie 16 (10.5 g) and hydrazine hydrate (8.8 ml) were dissolved in 
1,2-ethanediol (200 ml) and the mixture was stirred at 200°C for 2 hours. Hie mixture 
was cooled to fiO^Q KOH (5.1 g) was added and die mixnne was stirred at 200^C 

25 ovCTiight TTie mixture was cooled to room temperature and partitioned between water 
andCH2a2. Hie organic layer was dried with Na2S04, filtered off and evaporated, 
yielding 9 g (90%) of 3-cMoro-2-(phenylmethyl)-benzenaniine (interm. 17). 

e) A mixture of intermediate 17 (10 g) dissolved in fomiic acid (100 ml) was stirred and 
refluxed for 2 hours. The mixture was cooled to room temperature and the solvent 

30 evaporated. Na2C03 (10%) was added to the residue and this aqueous mixture was 

extracted twice with CH2a2- The organic layer was dried with Na2S04, filtered off and 
evaporated, yielding 9.6 g (85%) of A^-[3-chloro-2-(pheny]methyl)phenyl]formaniide 
(interm. 18). 

f) Starting fixnn intermediate 18, l-chloto-641-dihydro-5£f-dibenz[b,e]azepine (interm. 
35 19) was prepared following the procedures as described in example 4. 

Analogously, 6,1 l-dihydro-4-methyl-5/^-dibenz[b,e]azepine (interm. 20) was prepared. 
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Examplc^ 

a) A solution of 3*bromobenzcnainine (20 g) in l^-dichloroethane was added dropwise 
under a N2 atmosphere to a solution of BGa/xylene (128 ml) in 1^-dichloroethane 
cooled on ice. Cyanobenzcne (12 g) in i;i-dicMoroethane and AlQa (17 g) were also 

5 added and the mixnnc was stined and icfluxed overnight The mixture was cooled, 
icc/HQ (2N) was added ^e stirring and the mixture was stined and heated at SO'^C for 
30 minutes. The mixture was cooled, diluted witii water and extracted with CH2O2* 
Tlieoiganickyer was dried with Na2SQ4>fflteiedo£F and evaporated. The residue was 
purified by shoft open ccdumn chnnnaiognq)hy over silica gel (eluent : hexane/ 
10 CH2Cl2/EtOAc 6/3fl). The pure fractions were collected and evaporated, yielding 13 g 
(41%) of (4-bn>mo-2-aminophenyl)phenyl-methanone (interm. 21). 

b) Starting from intemiediate 21, 3-biomo-6,l l-dihydio-S//-dibenz[b,e]azepine 
(interm. 22) was prepared in an analogous manner as intennediaie 19 was prepared finom 
intermediate 16 as described in example Sd, 5e and Sf. 

15 Analogously, there were prepared : 

6,1 l-dihydro-3-methyl-5//-diben2lb,e]azepine (interm. 23); 
6,ll-dihydio-2-methyl-Stf-dibenz[b,e]azepine (interm. 24); 
6,1 l-dihydio-10-methyl-5itf-dibenz[b,e]azepine Cmtemu 25); and 
6,ll-dihydro-8-methyl-5/f-dibenz[b,e]azepine (intenn. 26). 

20 

Pxaiffpig? 

2- [[(4-chlorophenyl)mcthyl]amino]benzenemethanol (6.7 g) (prepared as described in 

J. Chem. Soc. Chcm. Commun., 1989 (1), 44-5) was cooled under a N2 atmosphere to 
-40^C. Sulfuric acid (35 ml) was added dropwise keeping the temperature at about -lO^C 

25 and the mixture was stined at room temperature for 1 hour. The mixture was poured 
into ice water and basifiedcarefuUy with KOR The mixture was filtered off and the 
precipitate was washed with water and 01202- The filtrate and the washings were 
extracted, dried with Na2S04, filtered off and evaporated, yielding S.8 g (95%) of 
9-chlon>-6,l l-dihydn)-5//-dibenz-[b,e]azepine (interm. 27). 

30 Analogously, 3-fluoro-6,l l-dihydro-5//-dibenz[b,e]azepine (interm. 28) was prepared. 

gxampig 8 
Procedure 1 

3- Phenyl-2-(phcnylsulfonyl)oxaziridine (18.7 g) was added poitionwise to a solution of 
35 intermediate 10 (7 g) in CHQa (120 ml) and was subsequendy stined at room 

temperature for 2 hours. The solvent was evaporated and the residue was purified by 
shon open column chromatography over silica gel (eluent : CH2a2/CH30H 97.5/2.5). 
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Hie pure fractions were collected and evqxnaied, yielding 10 g (80%) of 
ll//-dibenzn>.e]azei>ine.S-oxide; mp. lC9Jf*C (intern. 29). 
Procedure 2 

A soluticm of intennediate 10 (50 g) in 01202 (1282 ml) was stirred and cooled to 
5 ±10"C AsoktionofinetacUoioperbenzoicacid(115.6g)inCH2Cl2(2430inl)was 
addeddrq>wiseat<15'*C The reaction mixture was stiired fori hour. Themixture 
was extracted with a 10% aqueous Na2S03 solution (1 liter), dien with a 5% aqueous 
N^(X)3 sedation. The oganic phase was dried, filtered, and the solvent was 
evaporated, yielding 53.5 g (quantitative yield) of 1 l/f-dibenz[b,e]a2epine,S-oxide 

10 (interm 29). 

Analogous to procedure 2, the fdlowing intermediates were prepared : 
1 1-methylene-l ltf-dibenz(b,c]azei»ne,5-oxide Onterm. 73): 
23-dimetfiyI- 1 l//-dibenz[b,c]azepine,5-oxide (interm. 74); and 
3-chlon>-2-methyl-l l//-dibenzIb,c]azepine,5-oxidc (intom, 75). 

15 The compounds listed in Table 1 were prqMuedanabgously to procedure 1. 
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H 


CH3 


H 


H 


H 


H 


H 


H 


(A) 


79 


H 


H 


H 


H 


CH3 


H 


H 


H 


H 


H 


H 


(B) 


80 


H 


F 


CI 


H 


H 


H 


H 


H 


H 


H 


H 





B. RCTaration of compounds of fomula Oi 

5 A mixture of intcnncdiatc 29 (2.7 g) and A^JV-dimcthyl-2-prppcn-l-amine (3 ml) in 
toluene (60 ml) was stintd at lOO^C overnight The solvent was evaporated and the 
residue was purified by flash chromatography over silica gel (eluent : CH2Q2/CH3OH 
9S/5). The puxe fractions were collected and evaporated. The residue (3.1 g), containing 
the free base (±)-cw-233a,8-tetrahydro-iV^-dimethyldibenz[c,f]isoxa2olo[2,3-a]- 

10 a2epme-2-methanamine (comp. 59), was converted into the oxalic acid salt (1 : 1) in 
C2HSOH at room temperature, yielding 2.6 g (52%) of (±)-cu-23»3a,8-tetrahydro- 
iV//-dimethyIdibenz[c,f]isoxazolc>-[23-a]a2»pine-2-medumam^ ethanedioate(l:l); 
tap. 139^''C (comp. 1). 

15 Exampte 10 

a) Following the same procedure as in example 9, but using 4-methyl-2-pentanone as 
solvent, there was prepared (±)-cij-2,33a,8-tetrahydrD-2-(l-pyiToIidinyl-methyl)- 
dibenz[c,f]isoxazolo[23-a]azepine ethanedioate(l:l); mp. 167.2^C (comp. 2). 

b) Following die same procedure as in example 9, but using tetrahydrofuran as solvent, 
20 there was prepared (±)-cw-10,l l-dichloro-2,3,3a,8-tetrahydro-W,5- 

trimethyldibenz[c,f|isoxazolo-[2,3-a]azBpine-2-methanamine; mp. 103.2^C (comp. 98). 

Using the same procedure as in example 9, but stirring tte starting materials without 
25 solvent in a Parr Pressure Vessel at lOO^C overnight, there was prepared (tyicis-^transy 
233a,8-tetrahydro-A^,/V,3a-trimethyldibenz[c,fiisoxazolo[23-ala2cpine-2-met^ 
(comp. 3). 

pxaipplg ]2 

30 Compound 59 (the free base form of compound 1), as prepared in example 9, was converted 
to the fumarate salt (1:1) by adding dropwise an ethanolic solution of fumaric acid (0.215 
g/ml) to a mixture, cooled on an ice-bath, of the free base form in a mixture of ethanol (8 ml) 
and diethylether (30 ml). The formed precipitate was filtered ofT and dried in vacuo, yielding 



wo 96/14320 



PCT/EP9S/04196 



-20- 

1 g (71%) of (±)-c/i-23.3a,8-tctrahydio-//^KlimcthylH!ibcn2[c,q 
2-methaiiamme (E)-2-butenedioate(l:l); mp. 148.9X (comp. 4). 

foamplc 13 

5 a) Compound 39 (the fitee base farm of compound 1 X as prepared in example 9, was 
separated an4>urified by column chiomaiography over a Chiralcel OJ column (DaiceU 
250 g. 20 pm, length: 23 cm; detection at 200 nm; flow: 40 ml/min; eluent : 
hexanc/ethanol 80/20; injection vdume: 25 ml). 

1) The desiied(A-d5)-firactions were coUected and the solvent was evaporai^ 

10 residue (6.8 g) was dissolved in ethanol (SO ml)» stined at room tempenmire and 
converted into the oxalic acid salt (1 : 1 ) with a solution of oxalic acid (2.94 g) in 
ethanol (50 ml). The desired compound crystallized out and the precipitate was 
filtered off and dried, yielding 5.5 g (24,7%) of (+HA-cw>-2,33a,8-tetrahydro- 
A^A'-dimethyldibenz[c,f]isaxazolo-[23*a]azepine-2*methanamine 

15 edumedioated:!); mp. 167.0°C (comp. 5). 

2) The desired (B-cis)-firactions were treated in an analogous manner as the ( A-dr>- 

fiactions. yielding 3.4 g (15.2%) of (->(B-df)-23«3a»8-tetrahydro-NA-dimethyl- 
dibenz-[c,f)isoxa2Dlo[23-a]azBpine-2-methanamine edianedioate(l:l);mp. 152.4®C 
(comp. 6). 

20 b) Compound 1, as prepared in example 9, was separated and purified by colunm 
chromatography over a Chiralcel OJ column (Daicel. 250 g, 20 fim, length: 23 cm; 
detection at 200 nm; flow: 40 mlAnin; eluent: hexane/ethanol 8Q/20;injection: compound 
1 (0.55 g) was dissolved in n-hexane/ethanol (1:1) (50 ml); injection volume: 20 ml; 
concentration: 1 1.00 mg/hil). Two desired fraction groups (1) and (2) were collected 

25 and their solvent was evaporated, yielding 0.2 g (47.5 %) (A-cir)-2.3,3a,8-tetrahydro- 
////-dimethyldibenz[c4]isoxazolo-[2,3-a]a2Bpine-2*methanamine (comp. 7) and 0.19 g 
of fraction (2). Fraction (2) contained an impurity (20%) which was separated by 
reveised-phase column chromatography over RP-Kromasil C-18 (1 inch; eluent: (0.2% 
NH40Ac in H2Q)/CH30H 3(V70). Hie pure fractions were coUected and the organic 

30 solvent was evaporated at room temperature. The aqueous residue was extracted with 
CHCI3. The separated organic layer was evaporated, yielding 0.1 10 g (26. 1 %) (B-cw)- 
23,3a,8-tetrahydro-A^/^-^limethyldibenz[c4]isoxa2X)lo-[2,3-a]aze 
(comp. 8). 

35 E?Hmplc 14 

A mixture of (±)-c£r-2-[(2,33a,8-tetrahydrodibenz[c,f]isoxazolo[2,3*a]azepin-2-^^^ 
methyl]-l/f-isoindole-l,3(2f0^one (4 g), prepared following the procedure of example 
1, and hydrazine hydrate (0.5 ml) in ethanol (80 ml) was stined at 80°C for 4 hours. The 



.21- 



p?ecipitate was filtexisd off and purified by open column chromatography over silica gel 
(eluent : CH2Cl2^-propanone 8^). The pure fractions were collected and evaporated. 
Hie residue (L6 g) was converted into the oudic acid salt (1:1) in C2H5OH at room 
temperature. Hie residue (0.8 g) was purified by column chromatography over silica gel 
5 (eluent : CH2a2/CH30H 97 to 95/5). The pure fractions were collected and 
evaporated, yielding 0.6 g (22%) of (±>m*23«3a,8-tetrahydrodibenz(c^iso3uizola- 
[2,3-a]azepine-2-methanamine (comp. 9). 

Esample 15 

10 A mucture of (±)-c/s-2^^-trifluoro-iV-methyl-/V-[(233a,8-tetrahydrcdibenz(Cpf|- 

iso}iazolo[2»3*a]a2epin-2-yl)methyl)acetamide (4 g), prepared following the procedure of 
e^tample 9, and sodium hyditndde (LOS g) in methanol (60 ml) and water (12 ml) was 
stirred at &fC for 3 hours. The solvent was evaporated, the residue was diluted with 
water and esoracted with CH2O2. The organic layer was dried with Na2S04, filtered off 

IS and evaporated. The residue (3.9 g) was purified by shon open column chromatography 
over silica gel (eluent : Qi2Cl2^30H 95/5). Hie pure fractims w^ collected and 
evaporated. The residue was converted into the o?talic add salt (1:1) in Q 
temperature, yietding 3.2 g (82%) of (±)-c£r-2,33a,8-tetrahydrD-iV-methyldibenz[c,f]- 

^ isoxazolo[23-a]azepine-2-medianamine ethanedioate(l:l); mp. 134.0°C (comp. 10). 

A mixture of intermediate 29 (54.5 g) andiV^*dimethyl-2-propen-l-amine (35.8 g) in 
toluene (1000 ml) was sthred overnight at 100 ''C The solvent was evaporated. The 
residue was purified by column chromatography over silica gel (eluent : CH2a2/CH30H 

25 97/3). Hiedesiredfiiactions were collected and the solvent was evaporated. The residue 
was purified and separated into its enantiomers by column chromatography over 
Chiralcel OJ (eluent : he^cane/ethanol 90/10). The pure fractions were collected and the 
solvent was evaporated. The residue was dissolved in ethanol (100 ml; p.a.) and 
converted into the (S)*malic acid salt (1:1) by addition of (-)-(S)-malic acid (9 g). The 

30 mi}cture was stirred overnight and the resulting precipitate was filtered off, dried, stiiied 
in ethanol (100 ml), washed with DIPE, and dried, yielding 18.8 g of (+)-(A-cw)- 
2,33a,8-tetrahydro-iVp/V-dimethyldibenz[c4]isoxazolo[2,3*a]azepinemethanamine 
(S)-hydroxybutancdioate(l:l); mp. 1542^C; a=50.41* at 20^C for 100.58 mg in 10 ml 
methanol (comp. 58). 

35 

^T^mvk 17 

A solution of (+>(R)-malic acid (0.67 g) in ethanol (10 ml) was added to a solution of 
compound 59 (1.47 g) in ethanol (10 ml), sdrred at room temperature. The resulting 
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clear solution was allowed to crystallize out The precipitate was filtered off and dried 
(vacuum; SO 24 hours). This firaction was reaystallized from ethanol (IS ml), 
filtered off and dried (vacuum; 50 ^C). yielding 0.76 g (±)-cis-2,33a,8-tetrahydro-NJV- 
dimethyldibenz(c/|isoxazolo[2,3-a]a2epinemethanamine (R)-hydioxybutanedioate (1:1) 
S (355%); mp. 13S.&C; a^ll86° at 20^C for 10.10 mg in 10 ml methanol (comp. 57). 

Compound 58 (2.1 g) was converted into the free base by treatment with aqueous 
ammcmia (at 0 ^Q. This mixture was extracted with 01202 (100 ml). The separated 

10 organic layer was dried, filtered and the filtrate was combined with 3-phenyl-2- 
(phenylsulfonyl)oxaziridine (1.3 g). This mixture was stined for 24 hours at room 
temperature. The solvent was evaporated and the residue was purified by colunm 
chromatography over silica gel (eluent : CH2Cl2/(CH30H/NH3) 90/10). The pure 
fractions were collected and the solvent was evqxmted The residue was triturated in 

IS DIFE, filtered off and dxied, yielding 0.85 g (55%) of (A-cis)-233a,8-tetrahydn>W,iV- 
dimethyldibenz[c,Qisoxazolo[23-a]a2epinemethanamineA-oxide monohydrate; 
mp. 170**C (comp. 96). 

Tables 2 through 6 list compounds that were prepared in a similar way as in one of die 
20 hereinabove mentioned examples. 

Table 2 




Co 
No 


Ex. 
No 


r3 


R4 


R5 


R6 


R9 


RlO 


Rll 


Rl2 


physical data (mp. in ''Q 


1 


9 


H 


H 


H 


H 


H 


H 


H 


H 


(±)-cij/(COOH)2/139.5 


4 


12 


H 


H 


H 


H 


H 


H 


H 


H 


(±)-Ci5,^umaiic acid/148.9 


5 


13b 


H 


H 


H 


H 


H 


H 


H 


H 


(+HA-c«)/(COOH)2/167.0 


6 


13b 


H 


H 


H 


H 


H 


H 


H 


H 


(-)-(B-cw)/(COOH)2/152.4 


7 


13a 


H 


H 


H 


H 


H 


H 


H 


H 


(A-ds) 


8 


13a 


H 


H 


H 


H 


H 


H 


H 


H 


(B-cis) 
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Co 
No 


Ex. 
No 


r3 


R4 


R5 


R6 


R9 


RlO 


R" 


Rl2 


physical data (mp. in "Q 


57 


17 


H 


H 


H 


H 


H 


H 


H 


H 


(-)-cu/(R)-malic acid/138.6 


58 


16 


H 


H 


H 


H 


H 


H 


H 


H 


(•»-HA-ctsV(S)-inaUc acid/ 






















154.2 


59 


9 


H 


H 


H 


H 


H 


H 


H 


H 


(l)-cu 


60 


17 


H 


H 


H 


H 


H 


H 


H 


H 


(-HA-m)/[R-(R*,R*)l-2.3- 






















bis[(4-inetfaylbenzoyl)oxy]- 






















butanedioic acid/ 155.2 


61 


13a 


H 


H 


H 


H 


H 


H 


H 


H 


(A-transV(S)-malic add/ 






















150.9 


62 


13a 


H 


H 


H 


H 


H 


H 


H 


H 


(B-aans)/(S)-inalic acid/ 






















148.2 


11 


9 


CI 


H 


H 


H 


H 


H 


H 


H 


cw/(COOH)2/14L9 


12 


9 


H 


a 


H 


H 


H 


H 


H 


H 


±-ciy/(CCX)H)2/185.3 


13 


9 


H 


H 


a 


H 


H 


H 


H 


H 


±-e&ACOOH)2/172^ 


14 


9 


H 


H 


H 


CI 


H 


H 


H 


H 


cii/(CCX)H)2/177.6 


63 


9 


H 


H 


H 


H 


CI 


H 


H 


H 


cir/(COOH)2/157.5 


24 


9 


H 


H 


H 


H 


H 


CI 


H 


H 


cir/(COOH)2/171.8 


15 


9 


H 


H 


H 


H 


H 


H 


CI 


H 


cij/(COOH)2/182.6 


16 


9 


H 


Br 


H 


H 


H 


H 


H 


H 


ciy/(COOH)2/170.5 


27 


9 


H 


H 


Br 


H 


H 


H 


H 


H 


CI5/181.1 


64 


9 


H 


H 


Br 


H 


H 


H 


H 


H 


(+)-(A-cij)/73.5 


65 


9 


H 


H 


Br 


H 


H 


H 


H 


H 


(-)-(B-ci5)/74.1 


66 


9 


H 


H 


H 


Br 


H 


H 


H 


H 


cij/(COOH)2/166.3 


67 


9 


H 


H 


H 


H 


Br 


H 


H 


H 


cii/(COOH)2/158.3 


6S 


9 


H 


H 


H 


H 


H 


Br 


H 


H 


cw/(CCX)H)2/165.0 


69 


9 


H 


H 


H 


H 


H 


H 


Br 


H 


cis/90.2 


17 


9 


CH3 


H 


H 


H 


H 


H 


H ■ 


H 


(cis+<rawy(OOOH)2/1718 


18 


9 


H 


CH3 


H 


H 


H 


H 


H 


H 


cir/(COOH)2/149.4 


19 


9 


H 


H 


CH3 


H 


H 


H 


H 


H 


cu/(COOH)2/137.2 


70 


9 


H 


H 


H 


CH3 


H 


H 


H 


H 


cis/(COOH)2/174.7 


20 


9 


H 


H 


H 


H 


CH3 


H 


H 


H 


cu/(COOH)2/163.1 


21 


9 


H 


H 


H 


H 


H 


CH3 


H 


H 


cw/(COOH)2/162.9 


22 


9 


H 


H 


H 


H 


H 


H 




H 


cij/(COOH)2/158.4 
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Co 
No 


Ex. 
No 


R3 


R4 


R5 


R6 


R9 


RlO 


Rll 


Rl2 


physical data (mp. in T) 


23 


9 


H 


H 


H 


H 


H 


H 


H 


CH3 


(ds4^(raitf)/(COOH)2/189.1 


25 


9 


H 


F 


H 


H 


H 


H 


H 


H 


a$/(OOOH)2/172.7 


26 


9 


H 


H 


F 


H 


H 


H 


H 


H 


Ctf/(COOH)2/157.9 


71 


9 


H 


H 


H 


F 


H 


H 


H 


H 


CM/(COOH)2/175.7 


72 


9 


H 


H 


H 


H 


F 


H 


H 


H 


cia/(COOH)2/151.0 


73 


9 


H 


H 


H 


H 


H 


F 


H 


H 


cir/(COOH)2/157J 


74 


9 


H 


H 


H 


H 


H 


H 


F 


H 


cis/(COOH)2/I71.4 


75 


9 


H 


H 


H 


H 


H 


H 


H 


F 


cw/(COOH)2/190.6 


28 


9 


H 


H 


H 


H 


CF3 


H 


H 


H 


cu/(CCX)H)2/165.4 


76 


9 


H 


H 


H 


H 


H 


CF3 


H 


H 


ctf/(OOOH)2/168.1 


29 


9 


H 


H 


H 


H 


H 


H 


CF3 


H 


cis/(OOOHte/l70.6 


77 


9 


H 


H 


H 


H 


H 


H 


H 


CF3 


OT/(OOOH)2/I76.7 


78 


9 


H 


H 


H 


OCH3 


H 


H 


H 


H 


ai/(OCX>H)2/176.9 


79 


9 


H 


OCH3 


H 


H 


H 


H 


H 


H 


df/102.2 


80 


9 


H 


H 


H 


H 


H 


H 


OCH3 


H 


cii/(CCX)H)2/1632 


81 


9 


H 


H 


H 


H 


H 


M(CH3)2 


H 


H 


ciy/3/2(CCX>H)2/114.9 


82 


9 


H 


CI 


CI 


H 


H 


H 


H 


H 


cu/lia6 


83 


9 


H 


CI 


H 


H 


CI 


H 


H 


H 


cuAnalic acid/149.7 


84 


9 


H 


CI 


H 


H 


H 


H 


CI 


H 


m/(COOH)2/196.7 


8S 


9 


H 


CI 


H 


H 


CI 


CI 


H 


H 


cis/(COOH)2/195.0 


86 


9 


H 


CI 


H 


H 


H 


CI 


CI 


H 


c«/(COOH)2/192.6 


87 


9 


H 


CI 


F 


H 


H 


H 


H 


H 


cis/(CX)OH)2/264.3 


88 


9 


H 


F 


H 


H 


CI 


H 


H 


H 


cto/{COOH)2/182.9 


89 


9 


H 


F 


H 


H 


H 


H 


CI 


H 


cis/(COOH)2/195.7 


90 


9 


H 


F 


H 


H 


F 


H 


H 


H 


cis/(COOH)2/154.9 


91 


9 


H 


F 


H 


H 


H 


H 


F 


H 


cif/(COOH)2/171.1 


98 


10b 


H 


CI 


CI 


H 


H 


H 


CH3 


H 


cis/103.2 


99 


10b 


H 


CH3 


CH3 


H 


H 


H 


H 


H 


cii/137.7 


100 


10b 


H 


F 


F 


H 


H 


H 


H 


H 


cu/64.3 


101 


10b 


H 


CI 


CH3 


H 


H 


H 


H 


H 


cu/llS.6 


102 


9 


H 


F 


CI 


H 


H 


H 


H 


H 


cir/87.4 


103 


9 


H 


H 


H 


H 


H 


H 


H 


H 


trans 


104 


9 


H 


H 


H 


H 


H 


H 


H 


H 


tr<iw/(COOH)2(2:3) 
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Table 3 




Co. 
No 


Ex 
No 




r2 


r4 


r7 


r8 


R» 


Rl3 


rM 


n 


phys. data 
(mp. in "O 


3 


11 


CH3 


CH3 


H 


H 


H 


H 


CH3 


H 


1 


(cis-t-trans) 


9 


14 


H 


H 


H 


H 


H 


H 


H 


H 


1 


±-cis 


10 


15 


H 


CH3 


H 


H 


H 


H 


H 


H 


1 


±-ca/(COOH)2/ 
134.0 


30 


9 


CH3 


CH3 


H 


H 


H 


H 


H 


H 


2 


±-cuy(C0OH)2/ 
150.1 


31 


9 


CH3 


CH3 


H 


H 


H 


H 


H 


H 


3 


±-cis/CC0OH)2/ 
132.7 


32 


9 


CH3 


CH3 


H 


H 


H 


H 


H 


H 


4 


±-cu/(C00H)2/ 
142.9 


33 


9 


C2H5 


CH3 


H 


H 


H 


H 


H 


H 


1 


CM/(C00H)2/ 
148.4 


34 


15 


(CH2)2-OH 


CH3 


H 


H 


H 


H 


H 


H 


1 


±-cij/(C00H)2/ 
148.6 


35 


9 


C2H5 


C2H5 


H 


H 


H 


H 


H 


H 


1 


±-cu/(C00H)2/ 
174.0 


36 


9 


i-C3H7 


I-C3H7 


H 


H 


H 


H 


H 


H 


1 


±-c£i/65.8 


37 


9 


(CH2)3-COOH 


CH3 


H 


H 


H 


H 


H 


H 


1 


±-c£j/130.5 


38 


9 


(CIfe)4<XX)H 


CH3 


H 


H 


H 


H 


H 


H 


1 


±-ctj/155.5 


39 


9 


(CH2)20COCH3 


CH3 


H 


H 


H 


H 


H 


H 


1 


±-cu/(C00H)2/ 
142.6 


92 


9 


(CH2)20COCH 
3 


CH3 


CI 


H 


H 


CI 


H 


H 


1 


c«/(C00H)2/ 
170.5 


40 


9 


co-a^ 


CH3 


H 


H 


H 


H 


H 


H 


1 


±-c£r/119.1 


93 


9 


CH3 


CH3 


H 


CH3 


H 


H 


H 


H 


1 


(COOH)2/128.1 


41 


9 


CH3 


CH3 


H 


CH3 


CH3 


H 


H 


H 


1 


cif/(C00H)2/ 
166.6 


42 


9 


CH3 


CH3 


H 


H 


H 


H 


H 


CH3 


1 


±-cts/(C00H)2/ 
165.0 
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Co. 
No 


Ex 
No 




r2 


r4 


r7 


r8 


R" 


R« 


Rl4 


n 


I^ys. data 
(mp. in °C) 


43 


9 


CH3 


CH3 


H 


H 


H 


H 


H 


CH3 




±.inuij/(C00H)2/ 
112.2 


94 


9 


CH3 


CH3 


CI 


H 


H 


CI 


H 


CH3 




cisKCOOH)2/ 
199.2 


95 


9 


CH^ 


CH3 




H 


H 




U 
11 


CH3 




trMs/61 7 


113 


9 


CH3 


CH3 


H 


=CIKN* 


H 


H 


H 




(E+Z)/72.9 


97 


9 


CH3 


CH3 


u 

n 


=C 




u 
n 


u 


u 
n 




±/(C00H)2/ 
170.0 


105 


9 


ff3|2)2QCOCH3 


CH3 


H 


H 


H 


H 


CH3 


H 




cir/(COOH)2/ 
125.9 


106 


9 


(CH2)20COCH3 


CH3 


H 


H 


H 


H 


CH3 


H 




ira«/(C00H)2/ 
140.1 


107 


15 


CH3 


H 


H 


H 


H 


H 


H 


H 




A-cu / (S)-malic 
acid 


108 


15 


CH3 


H 


H 


H 


H 


H 


H 


H 




B-cu / (S)-maIic 
acid 


109 


9 


CH3 


CH3 


H 


CH3 


H 


H 


H 


H 




aa.3Ao.8A)/ 
135.6 


110 


9 


CH3 


CH3 


H 


CH3 


H 


H 


H 


H 




(2a.3Aa.8B)/ 
136.3 


111 


15 


CH3 


H 


H 


H 


H 


H 


H 


H 







* : R7 and are taken together 
Table4 

CHa-N 



t 

N 



5 



Co. No. 


Ex. No. 


R23 


physical data (mp. in "Q 


44 


15 


H 


±-c/j/(CXX)H)2/278.9 


45 


9 


CH3 


±-d5/(COOH)2/196.6 


46 


9 


CO-CF3 


±-cu/(COOH)2/149.4 


47 


9 


3-cfaloio{dKayl 


±-CM/59.1 


112 


9 


1 .l-diDhenylmethvI 


cis 
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Tables 



O 




Co. No. 


Ex. No. 




n 


physical data (mp. in **0 


48 


9 


H 


1 


±-cir/l50.8 


49 


9 


F 


1 




50 


9 


H 


2 


±-c«/190.0 


51 


9 


H 


4 


±-<As 



Table 6 

>— N 



Co. 


Ex. 


R14 


Q 


physical data (mp. in ^'Q 


No. 


No. 








2 


10a 


H 


1-pynolidinyI 


c«/(COOH)2/167.2 


52 


9 


H 


1-piperidinyl 


±-cw/(OOOH)2/198.8 


53 


9 


CN 


1-piperidinyl 


±-transl\TI .% 


54 


9 


H 


hexahydro- l/Z-aiepin- 1 -yl 


±-ctf/(COOH)2/188.0 


55 


9 


H 


1.3Hlihydro-2tf-isoindol-2-yl 


±-c£r/150.0 


56 


9 


H 


l,3-dihydio-l,3-dioxo-2//- 


±-cisnU.\ 








isoindoI-2-yI 




96 


18 


H 


^CH3 


(A-ctf) 








— N 0 













wo 96/11^20 



PCT/ElP95mi96 



-28- 

Esm^pte 19 : "mCPP Test on W 

Rats wexie treated with the test compound at a dose varying between 0.0025 mg^g and 
40 mgflcg body weight, at pie-test rime T varying between 5 and 480 minutes, and with 
S 1 mg/kg roCPP (metachlorophenylpiperazine), injected intravenously, IS minutes prior 
totbetest After pie-test time T elapsed, treated nits were submitted to the" 
Test on Rats** as described in Drug Dev. Res. 18, 1 19-144 (1989), but using an infra-ied 
light source instead crf'a Kleveriux® (12V^0W) light source. A dose at which 40 % of 
the tested rats showed suppression of the mCPP induced effects, i.e. mCPP-antagonism, 

10 was defined as an acrive dose. Hie activity range of a test compound was measured by 
the ratio of the HAD (highest active dose) over the LAD Gowest active dose). The 
compounds with number 1, 4-7, 10, 15, 18, 25, 26, 30, 39, 57, 58, 77, 84, 89 and 91 
had a ratio (HAD over LAD) of 16 or mcne at a pre-test time T being 60 minutes. Also at 
a pre-test rime T of 60 minutes, the compounds with number 2, 8, 1 1-14, 16, 19, 21, 

15 23, 24, 27, 29, 35. 42-45, 47, 48, 52, 54, 55, 59-62, 65-75, 78, 79, 87, 88, 90 and 
92-94 showed mCPP-antagonism at least at one tested dose. 

&Mm)le 20 : M vi^o binding affinitv for S-HTo^ and 5-HT2C ^Ptors 

The interaction of the compounds of formula (I) with 5-HT2A and 5-HT2C receptors was 

20 assessed in in vitro radioligand binding experiments. 

In general, a low concentration of a radioligand with a high binding affinity for the 
receptor is incubated with a sample of a tissue preparation enriched in a particular 
receptor (1 to 5 mg tissue) in a buffered medium (0.2 to 5 ml). During the incubation, 
die radioligands bind to the receptor. When equilibrium of binding is reached, the 

25 receptor bound radiractivity is separated from die non-bound radioactivity, and the 
recqptor bound activiQr is counted. The interacticm of the test compounds widi die 
receptors is assessed in competition binding experiments. Various concentraticms of the 
test compound are added to the incubation mixture containing the tissue preparation and 
the radioligand Binding of the radioligand will be inhibited by the test compound in 

30 proportion to its binding affinity and its concentration. 

The radioligand used for 5-HT2A binding affinity is ^H-ketanserin and the tissue used is 
die frontal cortex of the rat The compounds with number 1-5, 7, 9, 10, 12-14, 16-20, 
27, 30, 31. 33-35, 39, 42, 45, 52, 54, 57-59. 62-64, 67, 68, 70-72, 74, 77, 79, 82, 
84, 87. 88, 89, 91, 96, 97, 100, 101 and 108 produced an inhibition of the 5-HT2A 

35 receptor of more than 40 % at a test concentration of 10^ M. The compounds widi 
number 6, 8, 22, 32, 36-38, 43, 46, 55, 61, 65. 76. 80, 86, 92-94, 98. 99, 105 and 
107 produced an inhibition of die 5-Hr2A receptor of more than 40 % at a test 
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cmcentradonof lO'^M. llie other compounds weie either not tested or product 
inhibition of the 5-HT2A receptor of less than 40 % at a test concentration of lO-^ M 
The radioligand losed for S-HTx binding afSnity is ^H-mesuIergine and the tissue used 
is the choroid plexus of the pig. The compounds with number 1-3, 5, 7. 9-19, 21, 22, 
5 24-27, 29, 30, 33-35, 42, 52, 54, 57-59, 64. 66, 68, 70-72, 74, 77, 79, 80, 82, 84, 
86-93, 96, 98, 100, 101 and 108 produced an inhibition of the 5-HT2C receptor of more 
than40%at&te$tooncentr&donQf SO^M. "nteoompounds with compound number 4, 
6, 8, 20, 23, 31, 32, 38, 39, 41, 45, 55, 61-63, 65, 67. 75, 76, 81, 94, 95, 99, 107 
and 1 13 produced an inhiUtion of the 5-HT2C receptor of more than 40 % at a test 
10 concentration of 10''' M. The other compounds were either not tested or produced an 
inhibition of die 5-Hr2crecq>tor of less than 40 % at a test concentration of 10-7 M. 

'^Active ingredient (AX) as used tiut>ughout these examples relates to a compound of 
i5 fosmula CO, a i^asmaceutically acceptable add addition salt, a stereochemically ismieiic 
fonn diereof or a iV-oidde fonn diereof . 

JSgample 21 rORAL DROPS 

500 Grams of the A,L was dissolved in 03 1 of 2-hydroxypropanoic add and U 1 of 
20 the polyethylene glycol at 60-80*'C After cooling to 30-40**C there were added 35 1 of 
polyethylene glycol and the mixture was stirred well Then there was added a solution of 
1750 grams of sodium saccharin in 23 1 of purified water and while stimng tiiere were 
added 2,5 1 of cocoa flavor and polyethylene glycol q.s. to a volume of 50 1, providing 
an oral drop solution comprising 10 ragAnl of AX The resulting solution was filled into 
25 suitable containers. 

Example 22 : ORAt. SQUmOKf 

9 Grams of methyl 4-hydroxybenzoate and 1 gram of propyl 4-hydn)xybenzoate were 
dissolved in 4 1 of boiling purified water. In 3 1 of this solution were dissolved first 10 
grams of 23-dihydroxybutanedioic add and thereafter 20 grams of the A.L The latter 

30 solution was combined witii the remaining part of the former solution and 12 1 

l,23-im)panetriol and 3 1 of sorbitol 70% solution were added thereto. 40 Grams of 
sodium saccharin were dissolved in OJ 1 of water and2 ml of raspberry and 2 ml of 
gooseberry essence were added. The latter solution was combined with tiie former, water 
was added q.s. to a volume of 20 1 providing an oral solution comprising 5 mg of the 

35 active ingredient per teaspoonful (5 ml). Hie resulting solution was filled in suitable 
containers. 
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Examplc 23 : FILM-CX)ATED TABLETS 

A mixture of 100 grams of the AJ., 570 grams lactose and 200 grams starch was mixed 
wdl and thereafter humidified with a sdution of 5 grams sodium dodecyl sulfate and 10 
5 grams polyvii^lpynolidone in about 200 ml of water. The wet powder mixture was 
sieved, dried and sieved again. Then there was added 100 giams microcrystalline 
cellulose and IS grams hydrogenated vegetable oiL The whole was mixed well and 
compressed into tablets, giving 10.000 tablets, each containing 10 mg of the acdve 
ingredient 
10 jCoatiog 

To a soludon of 10 grams methyl cellulose in 75 ml of denaturated ethanol there was 
added a solution of 5 grams of ethyl cellulose in ISO ml of dichloromethane. Then there 
were added 75 ml of dichloromethane and 2.5 ml 1,23-propanetriol. 10 Grams of 
polyethylene glycol was molten and dissolved in 75 ml of dichloromethane. The latter 
IS sohiticm was added to die former and then there were added 2J grams of magnesium 
octadecanoate, S grams of pdyvin^pyrrolidone and 30 ml of concentrated colour 
suspension and the whole was homogenated. The tablet cores wm coated with die thus 
obtained mixture in a coating q)paratus. 

Example 24 ; TNJRrTABT.F SOT JmOM 

20 1.8 Grams methyl 4-hydroxybenzoate and 0^ grams propyl 4-hydn)xybenzoate were 
dissolved in about 0.5 1 of boiling water for injecdon. After cooling to about SO^C tfiere 
were added while sdning 4 grams lactic acid, 0.05 grams propylene glycol and 4 grams 
of the A.L. The solution was cooled to room tempcranire and supplemented with water 
for injection q.s. ad 1 1, giving a solution comprising 4 mg/ml of A J.. The solution was 

25 sterilized by filtration and filled in sterile containers. 
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QS3IDi 

1. A compound of fonnula 




CO 



a phannaceudcally acceptable add or base addition salt or a steicocheniically isomeric 
form thereof, and also the A^oxide forms diereof, whexein : 

and R2 each independendy are hydrogen; Ci-gall^l; Ci-eaU^lcarbonyl; 
trihalomethylcarbonyl; Ci.«alkyl subsdtuted with hydroxy, Ci-tfialkyloxy, carboxyl, 
10 Ci.«alkylcarbonyloxy. Ci-6aikyloxycart)onyl or aiyl; or and taken togcdier with 
the nitrogen atom to which they are attached may fbim a moq)holinyl ring or a radical of 
fonnula: 



15 




wherein : 

R^^ Rl6, Rl7 and R^8 ©ach independendy are hydrogen, halo, trifluoromediyl, or 
20 Ci.6alkyl; 

mis 1,2, or 3; 

R^^, R20, r21 and R22 each independendy arc hydrogen, or Ci-galkyl; or 
R^^ and R^ taken together may fonn a bivalent radical C4.salkanediyl; 
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R23 is hydrogen; Q-^alkyl; Ci-ealkylcarbonyl; trihalomcthylcarbonyl; 
C].6alkyloxycaibonyl; axyl; di(aiyl)inethyl; Ci-ti^dkyl substituted with hydroxy, 
Ci-ealkyloxy, carboxyl, Ci-ealkylcarbonyloxy* Ci-eal^yloxycarbonyl or aiyl; 

K\ R\ R5, R6 R9 RlO^ Rll and Rl2 each independently arc hydrogen, halo» cyano, 
5 hydroxy, trifluoromethyl, trifluoromethoxy, caiboxyl, nitro, amino, mono- or 

di(Ci.6alkyl)amino, Ci-^alkylcarbonylamino, aminosulfonyl, mono- or 

di(Ci-6alkyl)aminosuIfonyl, Ci.6aUcyl, Ci.6alkyloxy, Ci-e^lkylcarbonyl, 

Ci-^alkyloxycaibonyl; 

R'' and R^ each indq)endendy are hydrogen, hydroxy, Ci^^^lkyl, Ci-gaUcyloxy or R^ 
10 and R^ taken together may form mono- or di(cyano)mediylene; a tnvalent radical of 

formula -(CH2)2% -(^2)3-, -(CH2)4-. -(CH2)5-. -0-(CH2)2-0-. -a(CH2)3-0-; or. 

together widi the carbon atom to which they are attached, a catfoonyl; or 

R*^ and R^ taken together may form methylene; 

Ri3 is hydrogen, Ci^^alkyl or trifluoromethyl; 
15 R^^ is hydrogen, Ci-galkyl, cyano or trifluoromethyl; 

n is zero, 1, 2, 3, 4, 5, or 6; 

aiyl is phenyl; or phenyl substituted with 1, 2 or 3 substituents selected from halo, 
hydroxy, Ci-^alkyl and trifluoromethyl. 

20 2. A compound acccvding to claim 1 , wherein R'^ and R^ each independendy are 
hydrogen or methyl, or wherein R'^ and R^ are taken together to fonn methylene or 
cyanomethylene. 

3. A compound according to claim 2, whmin R^3 hydrogen or methyL 

25 

4. A compound according to claim 3, wherein Rl^ is hydrogen, cyano or methyl. 

5. A compound according to claim 4, wherein the aromatic substiments R^, R^ and RH 
each independendy are selected from hydrogen, fluoro, chlcHX), bromo, methyl or 

30 trifluoromethyl; the remaining aromatic substituents being hydrogen. 

6. A compound according to claim 5, wherein n is 1 or 2, R Ms hydrogen or methyl and 
R2 is methyl. 

35 7. A compound according to claim 1, wherein the compound is 

ci>2,33a,8-tetrahydro-N//-dimetiiyldibenz[c,f]isoxazolo[2,3-a]a2epine-2- 
metiianamine; or cw-2,3,3a,8-tetrahydn>-^-methyldibenz[c,f]isoxa2olo[2,3-ala2epinc-2- 
methanamine, the stereochemically isomeric forms thereof and their phaimaceutically 
acceptable acid addition salts, and also their N-oxide forms. 
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8. A composition comprising a phannaceudcally acceptable carrier and, as active 
ingredient, a therapeutically effective amotmt of a compound as claimed in any one of 
claims 1 to 7. 

5 

9. A process of preparing a oomposidon as claimql in claim 8, w 
idiaxmaoeudcaify acceptable canier is intinoatdy mixed with a dier:q)eutically effective 
amount of a compound as claimed in any one of daims 1 to 7. 

10 10. Use of a compound as claimed in any one of claims 1 to 7 as a medicine. 

1 1. A compound of formula 



IS 



20 



25 




wherein R3 to R^^ are defined as in claim 1, an add or base addition salt thereof or a 
stereochemicaUy isomeric form thereof. 

12. A process ofpreparingacompound as claimed in claim 11. characterized in diat : 

an intermediate of fonnula (IV) wherein R3 to Rl3 are defined as in claim 1 . is oxidized 
with a suitable oxidizing agent 




^9 R- ^6 

(IV) 

13. A process of preparing a compound as claimed in claim 1, characterized in that : 
a) a dienq)hile of formula (m) is reacted with an intermediate of formula (II) : 
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(TO (II) 



wherein in tlic intennediates (II) and (HI) R ^ to R and n are defined as in claim 1 ; 

5 b) converting compounds of foxmula (I) into each other following an-known 

transfomiations, and furdier, if desired, converting the compounds of formula (I), into a 
dientpeutically active non-toxic add addition salt by treatment with an add, or into a 
therapeutically active non*toxic base addition salt by treaunent with a base, or 
conversely, converting d» add addition salt fonn into die fiee base by treatment with 
10 alkali, or converting the base addition salt into die fiee add by treatment with add; and, 
if desired, preparing stereochemically isomeric forms or^-oxide forms thereof. 
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